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^^1020030020858 %% QA- 2004/5/24 
[&3«] 33 

m% <m±S. 7 r £ g 7>W^ 6B^ 7 ]^ol jgt^ o]^ 2^ ^] 

^ ^(seed)t-^ ^fl §H^1 ^S- g ^i^w ^BflS. ^^A]7lfe 

«*!3-1H ^"ft ^M-^y^l ^s«cHH 

3 M°l -fl-*|£]fe ^2:^ ^ S-tj- 7^*f 

[iL3^1 33 

[1L3M1-8-] 

ti^i^ ^^{A preparing method of carbon nanotube 
from liquid phased-carbon source} 
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7$\<&% ^^^.5. 7>£ g 7>^§>^ 7}^o) o}^ ^ofl 

^q-i^JKcarbon nanotube)fe fe^H o]^-^ ^7fl^ % 

tffcc] %^$6\ <&°.v\, $7) €7>#?>^ ^*IH 44 fttgo] ol^^j 
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L020030020858 M ^4'- 2004/5/24 

JL, «>4^ 4*3 ^JS-T 1 ^* oil- 1-^^14. 

3] 3 * -f<r^r ^4 4 0 <M "§"§- 7>^o] alW^jl Sl^, ^ ** £°> 

^ 4^44i4, ^13, ^ $ o]^ 4t#(composite), 

^7-1] 4*1 4^4^!^ ^l2«^r 4£-4 £4. 

7M^7l<^l^ ^7l«M ^4 31 ^4^«-^l ^2: §1 ^71^ 

^ St 1 * 4$ 4^4i^-l- >112:*>^4. ^ °1^ 4^4^* # tfl 

f ^^>7l fl«H ^£-3*1 c>3. ^^(arc discharge), 

(laser evaporation), CVD(thermal chemical vapor deposition) 1 ^, -i-af^r (plasma) 
W£ *°1 *lW3&4[Chenucal Physics Letters, Vol. 376, (5-6) 606-611 (2003) 
; Surface and Coatings Technology, Vol. 174-175, (9-10) (2003) 81-87 ; *\^*\ 
afl 5, 424, 054 3l ; ^6,210,800x; ^6,221,3303:; ^l^^fl 

W099/006618 Al] . ^ ^4 ^€ 5L- 2 ! 2i&<%*\ 

^^4^^-w.l- *H3^r44 ^ *HH T^Hr * 7}^i& 4-§-23 «HM 4 

4. 44*1, 71^1 <&s|3l ifHH 4*11 ^HH^s 4£4^#«.« ^3^>7H^ 
4*|£ $14. 
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Ln^tf^l q"£#$. 6 

ct^: a J^l^:£(critical temperature: T c ) ^ M<&^ 

(critical pressure: P c ) <^iL£ 7>£ g 7}^>H 5)^ #5lSf^ ^3. 3^5] 
M'SM: ^^tr^r. ' ^ TH-fMl (supercritical fluid) '4 

34*h, -s-^flfe w*hh 3*n m^^n m. 

51 JL&^q, ji«l-8- 494H§ ^ ^ M* «*}3.7r <3^» ^ 

4i€^ -g^i^rs. s «a^n^^s ^-e-a^* s^^s^ s^^i-h-^ 

4. 
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[:a3tR<iHW q%y£S: 10 

£5L g 7}£ ^ 7}<&% M , ^ ^ (seed)#^^ ^ «HH 

[J±«W3-] -^to 12 

3 s^o] -a-^sjfe- £5M& STi^ss feq-MfJil- ^ 9X°] BA *|f ifr 

LB.3*fl#W] ^l^J: 13 

[£3^] 33 
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^ o]7fl<^ 0.3. 7>£- g 7><2HH °J]#4 7HH Jglg^ o]e^ a^Tfl-a-Sfl* 

<g*j wao S 7]-^- ^ 7}<$*}d\ ^n*\JL, £l*H ^#4 7l#0] 3§*8-S: <>l-f- 

43<*H ^^l^m ^^W.7MtSr^ £1^3 71 # ^ 

^ y o v ^ £ ^d^€ 1^ 2^ 

[^tfl^^-] 14 
[Ji^tfl^s.] ^l^Ji 15 
l&^^Wl ^l^J: 16 

^i^ife ^ ^(seed)l-^S.^ ^H(Co), q^CNi) ^ l(Fe) ^4 t 

£ ^l^T, ^(Pt), t^f-CPd) ^4 ^ A>-g-^ ^ ^JL, 
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If* H^r 2# ^ <r£ S&4. S£t&, ^ ^(seed)l-^^ %7]$r ^ 

4f£| q-ii«a^S *I|2«H <r to, ^ ^4" M ^4 tSj(seed) ^o] 

7}^r*V ^^Wt -4^ 4 s $14. «r, £-8-71 ^JHH «£S ^la* 50 nm 

to, *HS*| ^H^o] 7 >^tt ^SHfcM M4 W £ 

^(seed)* ^£.^4. €■ t^Hfe M-fcM 7>£ $ 7>tf 

*\, 3]» *MI4, ^ ^ ^r(acid) ^ 

DL3tfl4HN*l ^tSU 17 

[MOT! *M 
[JL^tfl-a-^] AjMJ: 18 
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£ ^SH^l M 80 ~ 

99.999 ^ 0.001 ~ 20 «%3 tb4- %A 

^4? taji-^ o.ooi t^°V& 2)-§-*>7] 4^4^ 

*H^4 ^^JI, 20 a^*}^ 4^4^fJM *H4 nfl-f #o}*Ml 

I^tflAj-^] ^l^Jl 20 

^o] ^ s 4# 4, °H ^ a>-§-s]^ ££€3 fHti 44 4-§-7H 7H^fe 4 
£ $ 7}<£ ^fl^ Wl 4^ £4. €■ ^3 ^#4 7]^- 

°1 *>fe &-3-££.tt W 200 ~ 800 °C 

^^WaL, o]6f| xtj-Sl- ti>-§-7l iflJftf^£ tfl^ 1 ~ 400 7]^- ^3H4. ^JL, 
-8-71 « M^^H ^3*1# wJr-§-A]7l^cll «J;-S-a1^ m 1* ~ 10 ^ 

ofl 44 <r $14. 
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( ^ ^=-^1 ^tfl^ <g-$& 44?ii °i4 s^^i ^a-&}4. £ ^3 

^.f 7 }£. g ^4^5^r 0.01 - 50 °C/-g- *§31 ^1H4 2:^1 =r &4. 
[JL^tfl^W] 21 
[S-33^] 33 

7]^ ^4^** ^]^>7l ^B-^ ^tflH^fe 800 ~ 1000 "C 

6\#4\ ^ CVDi 3-131* A>-§-*>7l1 34 ■& 4* ^ 

4 200 ~ 800 °C ^^1S 4^ *M tfl^^S- 3:^4 

mm.* ^12^ *r &4. 
[±L3fl13-^] 4^5- 22 

[iL3«l 

SEth £ ^4 44 &£4-i*?J-3M=- ¥4^14^4 3 (TEM) 4 

#o_s 3Hls>$^ *fl 33 15 ~ 20 nm^i a3» 7>44, 4^i^H^ #444 

1595 cm" 1 ^EH14 sp 2 ^IHr <r £M ^^2:4 £ 

i^ff- <£ ^ &4. 
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[Ji^tfl^W] *\W2. 26 

^H^as tfl|#^-g. -Ma^as. afla^l Z) 

^o] ^ 10 m0 )jL, 1 ??<£ ^l°Ji^ i(Mr%r7) ifl^fl , 

S^B(n) <>HN°lB a>^1-(Co(Ac)2-4H20) 2.49 g, QQA^ ^ ^Hf- 0.6 g, 
MV-§-iLS^n^ *3l<?]#(oleic acid) 5.88 g, W^r^l flSAife ^^^3 
143.4 g, #^<S! 7.4 2-¥ $uL #-§-^l» *>$t^. 

[^te^*J-=-] ^H^J: 28 

[^tfl^^-I 30 
[J±3^-§-] 

J$ 7 ] ^A]^ 4f^^ tSJ -fl^-fr J^o} 

Co(Ac) 2 -4H 2 0 1.5 g, Fe(Cl) 2 -4H 2 0 0.5 g £ Ni (N0 3 ) 2 - 4H 2 0 0.45 g* ^#al £ 
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I^tB-*W] ^llte 33 

#7l i<^<4 ^-^sl-W 3«H 

493 AS ^€ ^fM 312 A]~g-*Hr tj]4! ^«R> ^ 20 nm 3.7)2] Fe i+ic 

^*Hi 0.5 g^ i&-g--g-*H ^7>^-i- € m^lfe 2-^ ^€ M-°5L ^SH+li* 

DL^iWW] m#3L 34 

[iL3*fl-§-l 

[a.^tfl#^] ^l^A 35 
[Ji3«] 33 

#7] 41 *H 3<*H£|- ^ifr MAS *M8«N, Fe 3 0 4 sflsMH 4 

i^*H Co, Nil- oL-g-tt -53:3-** 400 °Ci*| 30 £ 

Co-Ni-Fe M-i^rW* 9 1 g #-§--§- 6 -H $7}*H ^7} 34 ^ 



17-13 



^^1020030020858 *^ ^ 2004/5/24 
[JL^tfl^^-] *\%#£. 37 

^^Al7lfe ^1-^^ ^fU^*} SL^r T^lH ^^^tt^ ^ 

, 7\m 7]<%^2A %^SL5. *\-&% X\<&<& 4^ m& MASH H7\S\ =S-H] 

* ^H ^^S-ir^l ^ ^4^at ^« ^ Jitf 

[Ji^W^r] l 

[£3^-8-] 
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(seed) 7tfr$ ^s^l"* 3* ^^-S. *Hr *H 

[^tfl^s.] ^tg- 3 

ifll 2 1H fl^W, -*7l ^#B(Co), M^(Ni) g €(Fe)S nM^fe # 

o]^4 , *^(Pt) g ^em(Pd)^S- nM^fe ^^Mr f^H 1^ HL^ 2# 

^ 1 %H ^-7] ^SK^Tfl 80 - 99.999 ^1-^ 0.001 

~ 20 f-^tiliiL A>-g-^ ^^S. ^q-ic^-H^l *H 
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[JL^tfl^-^] 7 

A 1 -qH 5a°H, &hj=- §Vfe «>^E7> 200 ~ 

800 °C ^#91 ^SLS. *Kr fei+ii^M ^la*^. 

4 i %ofl &o^ t ^71 ^^o] ^§-^01 1 - 400 
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UL^tfW] 3 7* 10 
[MM] 33 

*i| 1 %H1 XWI, -8-71 7}-£r g 0.01 ~ 50 °C/min ^ £ 

[I^Wl £ 1 
[MM! 33 
[M^l 

[£ 1] , 



900 




0 1 •- 1 1 1 

1000 1200 1400. 1600 1B00 

Bam an shift (1/cm) 



[J±3tfiW§r] S. 2 
[MM! ^4 



17-17 



^^300; 



120858 



#^ 2004/5/24 



ISS] 

[CHEien 

[gS2| assail 
[wain 

[£§2| S^SJIl 

[^] 

[£921 ^S^l] 



^5i#§!AH 
2003.04.02 

s»!^aoii 21 a &4:UkwM2i aisaa 

A preparing method of carbon nanotube from hydrocarbon 
so I ut i on 

3-1998-007765-1 



9-1998-000602-6 
1999-004160-2 

RYU,Beyong-Hwan 
570811-1042025 
302-743 

CHSiMSAI AH 1 ? StOKftE 
KR 

KONG.Ki-jeong 
680611-1222610 
305-330 

ciiassiAi &g=? E 

KR 

CHANG, Hyun-ju 
630524-2148427 



10§ 101 s 



mm 40 ii 41 is 1001 s 



18-1 



mn a a: 2004/5/24 



maa] 

[£jg£| S£fiJ|] 



305-761 

chss-s?ai 

KR 



S&ie ^^SOmi-M 308§ 903S 



saei 

CHOI.Young-min 
670123-1226413 
302-734 

KR 



!&2§ exiomm 107^ 1204s 



LEE,Jae-0o 

451016-1024518 

301-775 

CHSSSjAI i? EHS2H ^¥OHIH 34§ 53s 
KR 

KANG.Yun-Chan 

700220-1953426 

305-755 

□a#^Ai oi^e 99 e^om^ 102s 604s 

KR 



JUNG,Ha-Kyun 

610117-1025723 

305-755 

CHSi^AI 0\€ 
KR 



• 99 E.^OI-11^ 116S 1105S 



18-2 



20858 

[Vistas] 

(Si¥AHW] 



2004/5/24 



KIM.Chang-Gyoun 
591009-1002115 
305-805 

0)29-2! A| tl&m 160-1 &S0H^ 109S 1603S 

KR 

PARK, Han-Sung 
770224-1167611 
361-822 

S^AI 1255HXI CHSOhM 901S 303 

S 
KR 

©i&s (ei) 

15 S3 29,000 a 

o a os 

0 3 OS 
OS OS 
29,000 S 

§¥saa^ia 

14,500 a 

1. £eM-SA||AI(£a)_1S 



18-3 



)20858 



QzV- 2004/5/24 



4l^<L3. S}al 6B^-4 7 H>0] l%?g£r ^#*l?l*r 3 

4f £fc ol^] SI-tl-S^-Bl W^^l ^§-71 v|HH tiJ-g-Al^ ufl 7^H 

xflal: ^ &4. £ *ll 2*1 ^-g-E]^ 7l#fj 

2^ ^ €^ oWs)- ^4 7^tt Bl-g-^s. tfl^AVoi 7 >^ 5114. 

£ 1 " . 
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S3] 

^I'SHH ^Itr ^M-i^Tf-iM aflS^U preparing method of carbon nanotube from 
hydrocarbon solution} 

5L 2^ H 3*11 4^ 3r£4^±L3 B^i^H^ 14*14. 

<3> £ ofl^o]] 3tr ^4^T«3 ^l^^Hl W t:-^ -^Ml^lfe 

^€*-a 7]#o] 3g^^- oif.- 436^ ^i4^#y* ^^l^m dJ l^HH 3 

^4i^f-«-3 ^1^1 W 3°14. 

<4> ^t+^w (carbon nanotube)^ -§r43 ^€*H °l:£*Kr WW ^ €*rl" 0 l 1 

Bfls ^°1 £bH ^^si o]= i-^oi4. # 7 14 ^ ^q-^ y 
=l 4^ ^7)^ f^, $ 71313 f- -f^tr ^H34 4 
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-§--8- ^ -§--§- £°>^ M-^^^>, #7U># ^H^l, 

o]£ t^T-, 4^-l;(composite), #^3l«r4. 

<5> o]^- ^ 4^}?} %n 7fl^ 371] 4^4 £°1 ^£€4. 

3R> ^s^Ji, °W 4^*1- ^3:^71 7 M€ ^-S- 

«Hl°-5.fe 43. ^^(arc discharge), ell °1 ^ 7lsHj (laser evaporation), CVD(thermal 
chemical vapor deposition)^, f^} (plasma) ^°1 &4[*R^1 ^ 

5,424,054Jl; Chem. Phys. Lett. 243, 1-12 (1995); Science, 273: 483-487 (1996); 4^*1 
*l|6, 210, 8002; 4^*1 ^16,221,330^; W0 00/26138]. *fl4 
5L°\ £5. ^ 2:3 i^q-i^wt- ^4714 ZE^r ^ *HM <r*S-SKr ^ 7}^ 

Sl^ol &4. 

<6> £=rtt M^ol M^HCcritical temperature: Tc) °l#il3. 7}^^. ^7} 
Al^£ ^S\7}$= l;7r¥44, #7l tH <y Til ^(critical pressure: Pc) 7> 

*>7H 4£ #51 S^fe #11 #* #714 ^ #^## S^l 

^(supercritical fluid)4 ^4*r4 -fr*H4 M^5l4 Mt^l 4*fl ^*H*1 

711 £4. 

<7> ol4 2 6 j7fl^fe 715114 ^(gas like) ^^#4 ^14 
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^(liquid like) 7}*H, -££4 OT* i***^ 7tf|tiH 

•S^H ^ £14. ^HH 3*M -MlTfl-fMlfc 7}^ 

MS * ^ US.*!, <*W 71^ f^^, "fr^tt 433* 44^71 nfl-gri 4W 

-HWl-g- £ ^ g^*- 7]^ 44, 3^4^ 

JffvM ^^SMS^ 4£ 7>£ g 7>t ^HMH W^T^M A >£ 

* sM-fi-*^ ^°1t14 °14 53"$ «H4 ^ *HH 71^- 

^4 s^^Ai tfl^ ^i4ic^-ti# -g-°l*WI alia* ^ tTll m £ m 
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<10>- £ t£sK^1 l-ll^ 7}£ g 7}<£*M 4MJ3*r 3rSK^ 

ti^As ^7] 71^1 °lf-*r 

<11> o]^- £o] £ i£Tg^ ^Afl^-Tfl 4^4 

<12> £ ^HSf #^*HM 0J I^ ^sH^l M^M^l 

31 t£*fl#^ 4^*-5L 71^-^1 ol^Mr 4*<HH ^4i^±L# T L ^*1" 

wl3L*H ShS-S^-fr ^ ^ s£-#-4 4^ 7>^£S- 

<is> £ B^i^f-tiS tM§*R? #£#3* ^^\7] A}-8-*H=- *l(seed)#€£ 

lfl«IM ^Kg-Al^fl nfl 7 RH o^fe if^iAi 7}^ 0.5L tg^# A} 

<14> ^tg^ ^q-^w.^ fe^^^r ^^l?l7l ig±Q<L3,*\ f-££ 

JE^-I^HH 7>-gr £ 7>tf*H, 3.^SM-7l ^*\}*\ W^i^l M 

*1 aM-MltfilS.^ ?W 71^7} 
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I^SlJL, o]3. ^^-4 7l^-o] o^fe s^X) 6H*j|#4 gSK^ 

^4^*3 ti^H £ #^4 7]# ^#4 

#7] ^4i^f«4 4i& #*J|iM4 ^MSLfe ^f4^<M 5E^ ^3§^f- 

g- ^3^£ Ih^^l -g-4»4 ^] ^7)-SM o.s 

«l &%-7] vfl^ £:5L ^ #1H 4*M 7>1-^^S. ^^§>7]1 4^, o]« £ i^ofl 

4^ '7>HS^ ta^'o^al ^^^>7lS s ( £ ^oflA^ # 7 ] ^o\% ^ 

>WW4. ^i-S-71 4 J MH ^jes. afla^ 50 nm 3.7}^ 5fe ^4i^4# 

4i^r<g4- 2Efe s^rH(Co), 4*i(Ni) £ l(Fe) ^4 ^ 

^r, ^(Pt), ^4#(Pd) f-4 ^^r, ^4 ^ $ ^ 
€ 1^ Sfe 2^ o]#4 ^ 4~§-* <r &4. 

#71 ^4^3] 44^, £3.1% 44^, H oH^ ^ o]s.o} 

-fh£*fl 1^ 2^ A}-g-1g- ^ ^6J|^ 

44<7^1 Sfe ^ 7|-t 3=?H4 ofl^ ^l^. 3} ^ y}^} 

4. 

£ #7] 4 ^#^4 44^31 M£ ^ thHs. t 1 ^* ?ftl 

4« *r 4~§-"t *|«vg£ 0.001 ~ 20 44^31 

80 ~ 99.999 ^%SL5L IW. °H, #7] ^1-^4 t^l 0.001 ^% 4^°m « 

3j-g-§>7i ^4^«^ ^^4j^j L> 20 f"8=%* ^4^ 4^4: 
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^, oH ^1-71 tij-g- M * ^ 

m^S. *H£t 200 ~ 800 r ^flola, 44 ifrg-71 ^4 tfs^ ! _ 400 7]<£ 

£ 3#<s~m ^^7i^s «^ m# i* ~ io *m ^ *4*> 

^ yJ o_ o] ^ ^ ^ £ JLOJ ^Bfl^l ^- 7 1 4£ 43r7}X|£ 0.01 ~ 

50 t/£4 ^HS S§4*Rr^ 4V71 7>£ $ ^4^517} 4>7l ^* S^fl fc^*** 

4 ^ *H7} ^3^*1 4. 

<2i> #44 7 m«ii ^^#tL# m<* 7i^4fe ^4 

* ^-g-lg-og*), 4*4 800 ~ 1000 °C ^4 ^£4 oL7>4 ^1* € 

^ul-^y ^a^^Hf ^4, £ 4^ W^sfe 4 200 ~ 800 °C ^44 ^ 
4$ 014.4 4^ Si^s. «r &4. 

<22> st^r, £ 451- *naya €^4i^?-*fe 3^5^ £ H 44^ 44 £ 

o] Jf4^«Pl^(TEM) ^*}^ 43 15 ~ 20 nm4 S7l» 43* iHi% ^ , 

£2i 44^ 4*>i4B^ 4*} 1 £ 1595 cm" 1 ^414 ^4 sp 2 

Sj-y^ ^ ^91^2:7> # M£ ^4^« & ^ &4. 

< 23 > oi4 ^ £ ^ ah 41 34*M 43- ^4fe 4, €■ 1H 0 1 4^- 
^aH4| 444 tt3!4fe °H4. 
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<24> A . *M!3 ^7}tb 4^ ^M-ii^ti^l *Q2 

<25> <m 1 

<26> xH^s -^^m^-s. 4^}?} ^ 

10 cmolJi, ^o] i 4*1 ?fl^s] Ji^- ^r-S-8-71 S«J:B(n) <>M]3HB 4 

^#(Co(Ac) 2 -4H 2 0) 2.49 g, #4*03. 43=f- 0.6 g, ^^.2:^^ -gr^^Coleic 
acid) 5.88 g, W^r^l #^3.^ J*|\H*8 = 143.4 g, t~f-<31 7.4 g^ 2.^ ^ 

< 27 > ^r^Sfe 500 TC^fl-H 1*1 ?1 * fS^^, ^ W^r£ 

10 °C/minS ^^>^4. #-§-°l ^ «7HH W^S. 

J^tS* ^ *)lS€ ^M-^til- ^*>ul S^>^4. 

<28> #71 *fl2^ ^4Mf-«3 ^^^B]^ A}^ S. H 4 

<29> oft 2 

<30> Aj-7] ^Al<^l , AjAjA] 4^3^ ti| Co(Ac) 2 - 4H 2 0 1.5 

g, Fe(Ac) 2 -4H 2 0 0.5 g £ Ni(Ac) 2 -4H 2 0 0.45 i#:EL 4^*1tt ^ ^"ft y ^-^S ^4 



<31>B. ^r4^W« ^7R> <*}^H feM-ii^-H^ 
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<32> -*U]ci|] 3 

<33> 1 ~ ^2^6^ ^gj-f-l- AV-g-ofl 7Hj2jO S 

A]~g-i^ tflA] q= 20 nm H714 Fe 4i^4l- 0.5 g# £-§--§- *Jj 

^KSg* £ 4^fe S.¥ *m 4^4^ W» ^2^4. 

<34> ^ 4 : 

<35> # 7] ^ M m]m Mta . ^ ^ # ^sa) Fe 3 0 4 **M£ i+^TMl Co, Nil- 
al-fr* ^^-i-^r afld^ul o]« 400 30 § «£ ^ Co -Ni-Fe W3]4 4ic^ 

«94l 4 l g #-§-g-*H ^7>§M -^71 34 ^4J£ ^o.SL E^4^f-W» aflSS} 

SS4. 

<36> i ~ 45] 44, 3-^ 4 20 ~ 50 nm ^HS] 4^ fe 4^4Mf-J±4 

im^ mi 

<37> aj-71^ 44 2*1, £ 1^4 ^la^^i ^*l*j M 2^ ^4 #3 23 

6) )Ai ^SflAj^. -fH*>^ £3H^7jj 1>-S-A]^ 1^4^ ^ # ^^hhs, # ± 

MS: 44^31 M4 *M83 °_5L ^r4i^*>» 4-g- 

7) 4^14 m 371* fe ^#4^41" W&Jfl #^4 ^] frg-Alfl o. s 
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s Ai^-^ai, ^-7] ig^^l 71-8-61 °UHr 43 ^r^Mf-*.* ^#*m 

2] 
3] 

^1 2 $H*1 ( ^-71 a^H(Co), q^(Ni) g €(Fe)s 3H^r, 

«^(Pt) £ ^5]-#(Pd)AS <«3 ^ £ 1 

^ 2^ 2# °1#3 ^ t&^i^f-W afla^. 

4] 

A 2 *efl M 80 ~ 99.999 0.001 ~ 20 ^ 
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Itt^ 5) 

^ o]s.^ 0.5:^ ^cflX) 1^ £^ 2^ 34 ^ ^ 

*fl 5 *M 9X<*\*\, W M£ ^^r 7>£- 7><g- ^tfa] 

7] 

^ 1 « Sfil^, ^^-7l^-o] j§*§.g- ol=£S. ^ ^ £7 > 200 ~ 800 ^ 
8] 

4i i ^hi sa°i^. ^-7]#oi m^r ow$m ^ i ~ 400 71 # 

01 ^.g. ^ ^M-ic^-ti. *fl£^ . 
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[^^& 9] 

[^"t 10] 

^ 1 « SH*], # 7 ] 7}£ $ #E7> 0.01-50 t7min«S] 3* ^^.S. Sfe 
11] 

^ O.SL /SKr i^lS. 
12] 

^W(composite), 4ic^^} SE^ ^3UHH£) 3^ ^io S ^ ^^S. 
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